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INTRODUCTION
Crohn's disease is directly and indirectly associated with many extraintestinal diseases and disorders by several mechanisms (1) . Sleep disturbance in inflammatory bowel disease is common (2) . There are no previous investigations of the relationship of Crohn's disease and restless legs syndrome (RLS). This central nervous system disorder is the compelling urge for leg movement usually with abnormal leg sensations (3) . The prevalence of RLS is 10% and contributes significantly to sleep disorders and poor quality of life (4, 5) . RLS may be a primary (idiopathic and familial) or a secondary syndrome and is associated with central nervous iron deficiency (6, 7) . We determined if Crohn's disease was associated with RLS since both are associated with iron deficiency. All four international criteria were required to be positive for RLS: 1) urge to move legs often with discomfort, 2) worse at rest, 3) worsening at night, and 4) relief with activity. Incidence (having RLS at any point in time), prevalence (having RLS at time of survey), clinical characteristics, RLS risk factors, and potential qualitative relationship to gastrointestinal symptoms were queried. The patients were asked whether they thought their spouse or their first degree relatives presently had RLS. The study was approved by human study committees at each institution. One committee limited the RLS frequency question to prevalence and did not allow RLS risk factor questions to be asked in 54 of the 272 total surveys. Statistics were performed using t-test for continuous variables and chi-square tests for categorical variables. A p-value of <0.05 was considered as statistically significant. Comparisons between RLS(+) and RLS(-) Crohn's disease patients are shown in Table 1 . Patients with RLS were a mean of 5 years older than those without RLS (p=0.01). A clinical history of iron deficiency anemia in the past was more common in RLS patients (49.3% vs. 33.1%; p=0.031). If patients had Crohn's limited to their colon they were less likely to have RLS (p=0.002). There was no difference between the Crohn's patient groups with respect to: gender ratio, current iron deficiency (4.6%), distribution of Crohn's disease, RLS family history (12%), or the rare prevalence of concomitant RLS disorders.
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Sleep disorders and fatigue are common in Crohn's disease but no one has previously examined the role of RLS. The present study demonstrated that RLS is common in patients with Crohn's disease. The incidence of RLS was 42.7% in a large number of Crohn's disease patients from three academic centers and one large community practice. The prevalence of RLS in Crohn's disease was 30.2% compared to a prevalence of 8.4% in the sexed-matched spouse control group (similar to the prevalence of RLS in the general population) (6) . RLS is a vexing sensory and motor disorder which can have a significant impact on the quality of life.
Iron deficiency was originally suspected as a possible link for the presence of RLS in Crohn's disease since it commonly occurs in both conditions. Central nervous system iron deficiency is present in all forms of RLS (8) . The prevalence of anemia in Crohn's disease ranges from 6% -70% and is often multi-factorial (9, 10) . Most of the patients who currently had RLS in this study did not presently have anemia or iron deficiency. Evidence for peripheral iron deficiency in RLS is variable (11) . The quality of this pilot study was diminished by the fact that serum ferritin levels were not measured on each patient and there is evidence that levels lower than 50 ng/dL are clinically significant (12) .
Bacterial overgrowth as a co-factor for RLS in Crohn's disease is a consideration to explain the association in light of recent reports of the association of RLS in small intestinal bacterial overgrowth (13, 14) and three other gastrointestinal conditions that are associated with RLS which not infrequently have bacterial overgrowth (15) (16) (17) . The inflammatory state from small intestinal bacterial overgrowth (18) or from Crohn's disease could be related to RLS possibly by direct or indirect stimulation of hepcidin with subsequent decreased central nervous system iron transportation (19) . RLS occurs frequently in Crohn's disease. Further studies are warranted to evaluate the potential impact that RLS has on the quality of life in Crohn's disease using the validated international RLS scale (20). This is important since fatigue is so common in Crohn's disease and RLS contributes to sleep disorders and poor quality of life.
Although peripheral iron deficiency is important in disorders that cause secondary RLS, systemic inflammation and small intestinal bacterial overgrowth may be additional factors in Crohn's disease. We propose a theory that inflammation associated with Crohn's disease increase hepcidin levels which results in central nervous system iron deficiency resulting in RLS.
